Home-prepared food, dietary quality and socio-demographic factors: a cross-sectional analysis of the UK National Diet and nutrition survey 2008–16 by Clifford Astbury, Chloe et al.
RESEARCH Open Access
Home-prepared food, dietary quality and
socio-demographic factors: a cross-
sectional analysis of the UK National Diet
and nutrition survey 2008–16
Chloe Clifford Astbury* , Tarra L. Penney and Jean Adams
Abstract
Background: Evidence suggests eating home-prepared food (HPF) is associated with increased dietary quality,
while dietary quality varies across socio-demographic factors. Although it has been hypothesised that variation in
HPF consumption between population sub-groups may contribute to variation in dietary quality, evidence is
inconclusive. This study takes a novel approach to quantifying home-prepared food (HPF) consumption, and describes
HPF consumption in a population-representative sample, determining variation between socio-demographic groups. It
tests the association between HPF consumption and dietary quality, determining whether socio-demographic
characteristics moderate this association.
Methods: Cross-sectional analysis of UK survey data (N = 6364, aged≥19; collected 2008–16, analysed 2018). High
dietary quality was defined as ‘DASH accordance’: the quintile most accordant with the Dietary Approaches to
Stopping Hypertension (DASH) diet. HPF consumption was estimated from 4-day food diaries. Linear regressions were
used to determine the association between HPF consumption and socio-demographic variables (household income,
education, occupation, age, gender, ethnicity and children in the household). Logistic regression was used to
determine the association between HPF consumption and DASH accordance. Interaction terms were introduced,
testing for moderation of the association between HPF consumption and DASH accordance by socio-demographic
variables.
Results: HPF consumption was relatively low across the sample (Mean (SD) % of energy consumption = 26.5%(12.1%)),
and lower among white participants (25.9% v 37.8 and 34.4% for black and Asian participants respectively, p < 0.01). It
did not vary substantially by age, gender, education, income or occupation. Higher consumption of HPF was
associated with greater odds of being in the most DASH accordant quintile (OR = 1.2 per 10% increase in % energy
from HPF, 95% CI 1.1–1.3). Ethnicity was the only significant moderator of the association between HPF consumption
and DASH accordance, but this should be interpreted with caution due to high proportion of white participants.
Conclusions: While an association exists between HPF consumption and higher dietary quality, consumption of HPF
or HPF’s association with dietary quality does not vary substantially between socio-demographic groups. While HPF
may be a part of the puzzle, it appears other factors drive socio-demographic variation in dietary quality.
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Introduction
Given its substantial contribution to the ever-growing
burden of chronic disease, diet has become a public
health priority. Evidence suggests that higher frequency
of both cooking [1–5] and eating home-prepared meals
[6] is associated with an improved dietary intake.
Policymakers and advocates have stressed the import-
ance of home food preparation, and countries such as
Brazil [7], Japan [8] and Canada [9] have included cook-
ing and food and cooking skills in their dietary guide-
lines. Further downstream, cooking and food classes and
workshops constitute popular public health interven-
tions [10–12]. However, systematic reviews conclude
that evidence of significant and lasting change in either
dietary behaviours or related health outcomes as a result
of these interventions is limited [10–12].
Cooking skills interventions often target groups known
to have, in general, a lower dietary quality, such as men
[13] and less affluent individuals [14], suggesting that
worse dietary quality in these groups is suspected to be
driven by different home food preparation behaviours. An
implicit assumption that some groups either cook less, or
that the meals they cook are somehow less healthy, seems
to underpin this sort of intervention. Cultural and behav-
ioural differences pertaining to class, ethnicity, gender and
generation could mean that the meals prepared by some
groups are less healthy than others. Alternatively, home
food preparation may be less important to the dietary
quality of more affluent groups, as the higher purchasing
power wielded by these individuals may allow them
broader choice in prepared and out of home food options,
including some which may be healthier. However, this re-
mains something of an open question: while research sug-
gests healthier diets are more expensive, studies have
generally focused on the relative cost of ingredients as op-
posed to prepared foods [15–17].
Definition and measurement issues surround home
food preparation [18, 19]. Most studies approach the
issue by asking how frequently participants either make
or eat a home-prepared meal [20]. Questions about how
often participants prepare a meal at home target an indi-
vidual behaviour, and, given the frequency of task-
sharing in many households [21, 22], this question does
not represent a good proxy for intake. If intake is the ex-
posure of interest, then questions about what partici-
pants eat seem more relevant. Still, the social desirability
of home-prepared food (HPF) [23, 24] may make indi-
viduals overestimate the number of home-prepared
meals they consume. In addition, qualitative studies sug-
gest that not everyone interprets terms like ‘home-pre-
pared’ in the same way [25]. Food diaries with
sufficiently detailed information might present an oppor-
tunity to derive a more ‘objective’, or, at least, internally
consistent, measure of HPF consumption.
This study will answer the questions:
1. What is the proportion of total energy derived from
HPF in the UK population, and does this vary by
socio-demographic characteristics?
2. Is proportion of total energy derived from HPF
associated with diet quality?
3. Do socioeconomic position and demographic
variables moderate the relationship between the
energy derived from HPF and dietary quality?
Methods
This study represents a cross-sectional analysis of diet-
ary surveillance data from the UK National Diet and
Nutrition Survey (NDNS) 2008–16 (May 2018 release)
[26]. It is reported according to the STROBE-nut rec-
ommendations [27].
NDNS is an annual cross-sectional survey which col-
lects information on food consumption and nutritional
and health status of free-living individuals in the UK.
Sampling, recruitment and data collection are carried
out in a consistent manner, allowing data from different
survey years to be combined for cross-sectional analysis.
A detailed account of the NDNS recruitment and sam-
pling protocol has been published elsewhere [28–30]. In-
dividuals aged ≥19 years at the time of participation who
completed three or 4 days of the food diary were in-
cluded in the analyses.
Dietary assessment
Participants completed unweighed food diaries, includ-
ing all food and beverages consumed both inside and
outside the home. This process is described in detail
elsewhere [31]. Participants also recorded where the
food was eaten, for example at home, in a restaurant or
café, or at work. This variable included a specific cat-
egory for food eaten at work but brought from home.
Characterisation of food-related variables
As previously, food items listed in food diaries were clas-
sified by the authors as either requiring or not requiring
home preparation [32]. All foods were classified as
home-prepared except those listed in Table 1. Foods
Table 1 Foods not classified as home-prepared
Foods prepared and eaten outside the home (e.g. food eaten in a
restaurant or café)
Foods prepared outside the home and eaten in the home (e.g.
takeaway and delivery foods)
Foods eaten as purchased (e.g. crisps, sweets, granola bars, juice and
soft drinks, store-bought sandwiches, prepared and whole pieces of
fruit)
Foods requiring the application of heat or the addition of hot water but
no other preparation (e.g. frozen and refrigerated ready meals, tinned
soup, instant noodles, instant oats)
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which should not be classified as being home-prepared
were decided by the authors a priori.
Definitions of ‘cooking’ have been discussed extensively
and remain contested [18, 33, 34], with many definitions
not deeming the application of heat to be a necessary part
of this process [34, 35]. As a result ‘home food prepar-
ation’ and ‘home-prepared food’ seem more accurate and
are the concepts deployed here. Different, but related,
conceptualisations exist, such as food ‘prepared from
scratch’ [36]. or food that is not ‘from outside the home’
[37]. The conceptualisation of HPF used here reflects sev-
eral conceptions of ‘cooking’, or home food preparation,
drawn from qualitative studies [38, 39] as well as behav-
iours which are habitually enquired about in studies of
‘cooking’, such as blending, mixing, boiling, chopping,
roasting and pan frying [19]. From this conceptualisation
of home food preparation, a set of behaviours, we defined
foods which we would deem to be home-prepared as be-
ing the products of these behaviours.
Food classification was carried out using food diary
variables as illustrated in Fig. 1, with foods which were
not classified as home-prepared being successively re-
moved until only food included in home-prepared
dishes remained. The proportion of energy from HPF
was then calculated for each participant by summing
the energetic content of foods classified as home-
prepared and dividing them by the participant’s total
energy intake.
Dietary quality was determined by quantifying accord-
ance to the Dietary Approaches to Stopping Hyperten-
sion (DASH) dietary pattern using a method adapted for
use with NDNS [40] from an existing index [41]. The
DASH diet has been shown to lower blood pressure [42]
and reduce low-density lipoprotein cholesterol levels
[42], as well as being associated with a lower risk of
stroke and coronary heart disease [41]. This score is
based on food and nutrients emphasised or minimised
in the DASH diet, and has eight components: high in-
take of fruits, vegetables, nuts and legumes, low-fat dairy
products, and whole grains; and low intake of sodium,
red and processed meats, and non-extrinsic milk sugars;
all adjusted for total energy intake. The score is adjusted
for overall energy intake. Components are evenly
weighted, and three components (sodium, sugar, and red
and processed meats) are reverse-scored, so that higher
consumption would lower an individual’s DASH score.
The overall score ranges between 8 and 40, with higher
scores indicating a diet which has greater accordance
with the DASH pattern.
This study models DASH accordance as a binary vari-
able, with participants in the top quintile of DASH
score being considered the most DASH-accordant, a
method which has been previously employed by a num-
ber of studies [40, 43, 44].
Socio-demographic variables
Age, sex, ethnicity, and the presence of children in partici-
pant households were determined using self-reported sur-
vey responses. Socioeconomic position was also assessed
using self-reported survey responses, and was charac-
terised using three markers: occupation (among employed
participants; occupation was classified using the simplified
three-class version of the National Statistics Socio-
economic Classification described by the UK’s Office for
National Statistics [45]), highest educational attainment,
and quintile of annual household income equivalised for
household composition. Evidence suggests these socioeco-
nomic markers present different associations with dietary
intake, and are not necessarily interchangeable [46].
Analysis
Analysis was conducted in 2018. Variables were
weighted using weights provided by the NDNS study
team, which sought to mitigate bias resulting from the
survey design and from differential non-response by in-
dividual participants [47].
The mean proportion of energy from HPF consumed
by participants was determined. Linear regression was
used to determine how this proportion varied by socio-
demographic characteristics, using socio-demographic
characteristics as exposure variable and proportion of
energy from HPF as an outcome variable.
Logistic regression was used to determine the associ-
ation between proportion of energy from HPF and
DASH accordance. Interaction terms were introduced
to test for effect modification by socio-demographic
characteristics. If any interaction terms were significant,
models stratified by the socio-demographic variable in
question were run to determine association between
energy from HPF and DASH adherence in each popula-
tion sub-group.
All regressions were mutually adjusted for all socio-
demographic variables. All analyses were conducted
using Stata (version 14; Stata Corp.). Alpha-level of 0.01
was used throughout to test for statistical significance in
order to compensate for multiple testing.
Results
Overall, 54% (N = 12,070) of individuals selected to take
part in NDNS provided useable food diaries (three or
four complete days), including 6364 participants aged
≥19 years [28, 29, 48].
The mean percentage of energy derived from HPF in
the sample was relatively low (Mean (SD) = 26.5%(12.1%)).
Table 2 describes the proportion of energy derived from
HPF by population sub-group, and presents the results of
a linear regression with socio-demographic characteristics
as the exposures and proportion of energy from HPF as
the outcome.
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Proportion of energy from HPF did not vary substantially
by socio-demographic variables. A small increase was asso-
ciated with being female v male (27.1 v 25.8%, p < 0.01),
and a small decrease was associated with having 12–13
years of education or < 11 years of education relative to hav-
ing a university degree (26.4 p < 0.01 and 25.6 p < 0.01 v
27.8% respectively). More substantial variation was
associated with ethnicity, with Black participants (37.8%),
Asian participants (34.4%) and participants belonging to
other ethnic groups (34.6%) consuming substantially more
HPF than White participants (v 25.9%, all p < 0.01).
Meanwhile, the expected associations between socio-
demographic characteristics and dietary quality were
found (methods and results reported in Appendix 2).
Fig. 1 Flow diagram for classification of foods as being home-prepared
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Table 3 shows the results of a logistic regression with
proportion of energy from HPF as the exposure and DASH
adherence as the outcome before and after adjustment for
age, sex, ethnicity, presence of children in the household,
income, education and occupation (full reporting of ad-
justed model in Appendix 1). In the unadjusted model,
there is a small but statistically significant association
Table 2 Description of energy from home-prepared food by population sub-group, and associations between socio-demographic
characteristics and proportion of energy from home-prepared food
Characteristic n (%) Proportion of energy from home-prepared food (%)
Mean (SD) (%) Regressiona coefficient 95% CI P > |t|
Total 6364 (100) 26.5 (12.1)
Age group
19–24 (ref.) 645 (10.1) 26.6 (13.0)
25–49 2761 (43.4) 27.0 (12.5) −0.2 −2.2-1.8 0.84
50–64 1547 (24.3) 26.2 (11.8) −0.1 −2.3-2.0 0.93
65+ 1411 (22.2) 25.8 (11.1) 0.3 −1.9-2.5 0.81
Sex
Male (ref.) 2640 (41.5) 25.8 (12.1)
Female 3724 (58.5) 27.1 (12.1) 1.5 0.6–2.4 < 0.01
Ethnicity
White (ref.) 5907 (92.9) 25.9 (11.6)
Mixed ethnicity 58 (0.9) 28.0 (13.5) −0.9 −5.7-3.9 0.70
Black or Black British 133 (2.1) 37.8 (15.8) 14.5 10.9–18.2 < 0.01
Asian or Asian British 177 (2.8) 34.4 (14.9) 7.6 4.8–10.3 < 0.01
Other 82 (1.3) 34.6 (14.4) 10.8 6.4–15.1 < 0.01
Children living at home
None (ref.) 4392 (69.0) 26.0 (11.9)
Children aged < 16 1103 (17.3) 27.5 (12.2) 0.2 −1.1-1.8 0.71
Children aged < 5 869 (13.7) 28.3 (12.7) 1.7 0.2–2.5 0.03
Educational attainment
Degree level (ref.) 1461 (25.5) 27.8 (12.2)
12–13 years of education 1505 (26.2) 26.4 (11.8) −1.7 −2.9- -0.4 < 0.01
11 years of education and/or vocational course 1315 (22.9) 25.9 (11.9) −1.0 −2.4-0.4 0.18
< 11 years of education 1457 (25.4) 25.6 (12.0) −2.5 −4.1- -0.9 < 0.01
Equivalised income quintile
5 (Highest) (ref.) 1061 (19.5) 26.4 (11.9)
4 1093 (20.1) 26.6 (11.4) 0.8 −0.5-2.2 0.21
3 1099 (20.2) 26.7 (12.6) 1.8 −0.3-3.2 0.02
2 1067 (19.6) 26.0 (12.5) 0.9 −0.6-2.4 0.25
1 (Lowest) 1132 (20.8) 26.8 (12.2) 1.2 −0.4-2.8 0.15
Occupation
Professional and managerial (ref.) 2468 (40.7) 26.5 (11.6)
Intermediate occupation 1911 (31.5) 26.7 (11.9) 0.8 −0.2-1.9 0.13
Routine and manual occupation 1684 (27.8) 28.6 (12.6) 0.2 −1.1-1.4 0.79
Boldface indicates statistical significance (p < 0.01)
aMutually adjusted for other socio-demographic variables
Table 3 Logistic regression of DASH adherence and proportion
of energy from home-prepared food (per 10%)
Model OR 95% CI P > |t|
Unadjusted model 1.19 1.13–1.27 < 0.01
Adjusted modela 1.20 1.11–1.31 < 0.01
Boldface indicates statistical significance (p < 0.01)
aMutually adjusted for other socio-demographic variables
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between the variables, with an increase in 10% of energy
from HPF resulting in a 20% increase in the odds of being
DASH-adherent. This remained unchanged after adjust-
ment. Given the low mean value of energy from HPF, a
10% increase would represent a substantial change, slightly
lower than a change of one standard deviation (12.1%).
The interaction term for Asian participants relative to
White participants was significant (p < 0.01), suggesting
the association between proportion of energy from HPF
and DASH adherence was different in this group. Al-
though the interaction term for Asian ethnicity was statis-
tically significant, stratified regression was not performed.
Due to the small number of non-White participants in the
NDNS sample (see Table 2), the interpretation of the
interaction term was challenging, and running fully ad-
justed logistic regressions for each sub-group was impos-
sible. While there may be a difference in the association
between HPF consumption and DASH accordance in dif-
ferent ethnic groups, a more ethnically diverse sample
would be required to properly examine it.
All other interaction terms were non-significant (p >
0.01); further analyses were therefore not performed.
Discussion
This study took a novel approach to quantifying HPF
consumption, deriving estimates from 4-day food diaries.
The proportion of energy from HPF was relatively low
across the sample (Mean (SD) = 26.5%(12.1%)). Con-
sumption of HPF did not vary substantially by any of the
socio-demographic variables considered here, with the
exception of ethnicity. Meanwhile, dietary quality varied
extensively across socio-demographic variables, in ways
similar to what has been seen in other studies, with
women, older participants, more affluent participants
and non-white participants displaying higher dietary
quality than their counterparts.
An association between HPF consumption and dietary
quality appeared across the sample: a 10% increase in en-
ergy derived from HPF was associated with a 20% increase
in the odds of falling in the most DASH-accordant quintile.
However, it must be acknowledged that a 10% increase is
large given the low contribution of HPF to the energetic in-
take of most participants (close to one standard deviation,
at 12%). Socio-demographic variables did not moderate the
association between consumption of HPF and dietary qual-
ity, except potentially in the case of ethnicity.
Non-White participants consumed a greater propor-
tion of energy from HPF, and had a higher dietary qual-
ity. In addition, moderation analysis suggested that the
association between consumption of HPF and dietary
quality may differ across ethnicities. However, it is diffi-
cult to ascertain this: small numbers in other ethnic
groups precluded stratified analysis. This could be inves-
tigated through further research.
Weighted, NDNS is UK population-representative, giv-
ing this study broader generalisability. However, a simi-
lar analysis conducted in different national contexts
might yield different results, particularly in countries
where ‘traditional’ food patterns remain stronger than
they seem in the UK, such as in countries where a sub-
stantial proportion of the population adheres to the
Mediterranean diet pattern. Comparative research of, for
example, the UK and France suggests that, while there
are certain convergent patterns that emerge in both
countries, such as an increased use of convenience
foods, and a reporting of a lack of time to cook, there
are also ways in which home food practices remain dis-
tinct between countries, such as the absence of totally
pre-prepared ready meals among French participants,
and an increased propensity to cook ‘from scratch’ [49].
Meanwhile, a comparative analysis of trends in time
spent eating at home in five different countries found
that time spent decreased in all countries except France
[50]. It would be interesting to see how the association
found here might differ in a range of contexts where
food practices might diverge.
This study uses the DASH score, a well-evidenced
and relatively comprehensive measure of dietary qual-
ity. The food-related variables in this study were de-
rived from unweighed, self-reported food diaries. While
evidence suggests that food diaries are a more accurate
measure of dietary intake than other common measures
such as food frequency questionnaires [51], misreport-
ing in self-measured dietary instruments is a well-
documented limitation [48, 52].
In addition, there is potential for residual confounding
due to characteristics that were not adjusted for in this
analysis, such as food insecurity or characteristics of the
food environment. Although there is evidence that both
of these factors are associated with dietary quality, the
evidence on how they are related to home food prepar-
ation is more limited. One study of home food prepar-
ation in low-income, food insecure women in Canada
found that households that were more food insecure re-
ported less complex home food preparation, though not
less frequent preparation of meals ‘from scratch’ [53], al-
though it is not clear whether this is suggestive of a pro-
tective effect of home food preparation against food
insecurity, or a decrease in home food preparation in re-
sponse to the stresses attendant on becoming food inse-
cure, or some further factor. Regarding food
environments, a study set in urban regions across five
European countries (including the UK) found that greater
access to restaurants was associated with reduced self-
reported frequency of cooking [54]. Both these exposures
are also likely to be socio-economically patterned, and
may associate with some of the socio-economic indicators
examined here. Further work could consider how they
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might affect the association between HPF consumption
and dietary quality.
Finally, this analysis represents a cross-sectional ana-
lysis of the associating between HPF consumption and
dietary quality. Further, longitudinal work could be done
to verify how HPF consumption relates to diet-related
health outcomes.
The relatively low proportion of energy from HPF is re-
flective of our measure: many common breakfast choices
(such as toast or cereal) and lunch choices (sandwiches)
are not classified as home-prepared. While our choices re-
garding classification could be debated, our measure has
the advantage of internal consistency, with the definition
of what is home-prepared being the same for all partici-
pants. In addition, our classification is informed by the lit-
erature, reflecting qualitative conceptualisations [33, 39]
and behavioural measures used in quantitative studies of
home food preparation [19].
Many studies of dietary quality and food prepar-
ation have focused on home food preparation fre-
quency [1, 36, 55–59], and skills [56, 60–63] as
opposed to HPF consumption. Some studies of HPF
consumption and dietary quality exist, but it is diffi-
cult to compare results due to the diversity of mea-
sures of dietary quality in use. One study using a
UK-based cohort examined the association between
self-reported frequency of consuming home-prepared
meals and several indices of dietary quality, including
DASH score [6], estimating that eating a home-
prepared main meal more than five times a week, as
opposed to less than three times a week, was associ-
ated with an 0.61 increase in DASH score. Due to
the relative nature of the DASH index used here [41],
and the different approaches to modelling both DASH
score and consumption of HPF, it is difficult to carry
out an exact comparison, other than to say that both
associations are statistically significant but moderate.
Quantitative studies of HPF consumption and socio-
demographic variables are limited, although analyses of
home preparation skill and frequency do exist [64–66].
Studies generally find that women cook more frequently
than men [64, 65], which may also be the case in this
dataset. Two studies from the United States found
households with lower household income and educa-
tional attainment were more likely to cook always or
never, compared to more affluent households who were
more likely to sometimes cook at home. [1, 67] These
analyses also found that Black households reported
cooking less frequently, whereas the reverse is suggested
by our data. However, the different historical, cultural
and national origins of Black populations in the US and
the UK make distinct dietary patterns unsurprising.
Black British populations are dominated by individuals
of Caribbean and West African ancestry, communities
themselves have distinct dietary patterns [68], despite
being grouped together within this study due to limited
ethnic diversity in our study sample.
These results confirm an association between HPF
consumption and dietary quality, although the associ-
ation is relatively small. As interventions to increase
home food preparation encounter issues of cost and
scalability, as well as showing equivocal evidence of
long-term impact in participants [10–12], it is unclear
that this justifies further policy action in terms of im-
proving dietary quality. Our previous work suggests
that it is possible to eat healthily while consuming
very little HPF [32]; while an association with home
food preparation exists, so may other behavioural
routes to high dietary quality. In addition, the small
contribution of HPF to the energetic intake of most
participants suggests that changing home food prepar-
ation practices might have more limited potential to
impact overall dietary quality than might be assumed.
These results further suggest that differences in levels
of consumption of HPF may not be key drivers of diet-
ary inequalities along the socio-demographic axes ex-
amined here, and although this could be further
explored, it does not appear that HPF consumption me-
diates the association between socio-demographic fac-
tors and dietary quality.
In addition, most socio-demographic variables do not
appear to moderate the association between consump-
tion of HPF and dietary quality, suggesting that different
groups are eating HPF with similar nutritional proper-
ties, although other dietary components may be com-
pensating in some systematic way.
Overall, it appears that neither the amount nor the
nature of HPF consumed by different population sub-
groups is contributing substantially to the inequalities
in dietary quality known to exist across these groups
(and demonstrated again in this data). One exception
to this may be in the case of variation across ethnicities,
although the nature of this sample makes this difficult
to comment upon.
This study presents a comparison between a nutrition-
based characterisation of diet, DASH accordance, and a
behaviour-based one, consumption of HPF. Other
behaviour-based characterisations of diet exist, such as
food ‘cooked from scratch’ or ‘traditional recipes’. More
might be developed through qualitative work delving into
how individuals conceptualise the food they prepare and
eat. In order to understand which behaviours are most im-
portant for dietary quality, it is worth continuing to think
about diet not only in nutritional terms but in behavioural
ones reflecting people’s daily practices, and understanding
how these drive dietary intake.
Although consumption of HPF shows a small associ-
ation with dietary quality, it does not appear to drive
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dietary inequalities between population sub-groups.
This suggests that the remaining components of the
diet, food consumed outside the home, and food con-
sumed at home that is not home-prepared, may be
driving dietary inequalities, which could be examined
through further research. Some interventions have
already sought to target these food sources, including
supermarket interventions aiming to promote pur-
chases of healthier snacks [69], and restaurant menu la-
belling providing information on the nutrition and
energetic content of various dishes [70].
Conclusion
This study suggests relatively low levels of consumption
of HPF across the population-representative sample,
and confirms a statistically significant but moderate as-
sociation between consuming HPF and dietary quality.
In addition, neither the amount nor the type of HPF
consumed appeared to contribute substantially to in-
equalities in dietary quality across population sub-
groups. These results suggest that the potential of
changing HPF consumption as a means of improving
dietary quality overall, and particularly for addressing
diet-driven health inequalities, may be relatively lim-
ited. Further research may help to determine which
other dimensions of food practices make a more sub-
stantial contribution to dietary quality and dietary
inequalities.
Appendix 2
Variation in dietary quality by socio-demographic
characteristics
Table 5 shows the results of a logistic regression with
socio-demographic characteristics as the exposure and
classification in the top quintile for DASH accordance as
the outcome.
As in previous studies, DASH accordance varied ex-
tensively by demographic variables, with older people
(OR 9.9(95% CI 4.7-21.0) for participants aged 65 and
over relative to participants aged 19-24), women (OR
1.7(95% CI 1.4-2.1) relative to men) and Asian partici-
pants (OR 5.1 (95% CI 3.2-8.3) relative to white partici-
pants) being significantly more likely to be in the most
DASH-accordant quintile. Participants with a lower
educational attainment were less likely to be in the top
quintile (OR 0.3 (95% CI 0.2-0.4) for participants with
less than 11 years of education relative to participants
with a degree-level education), as were participants in
the lowest quintile of household income (OR 0.6 (95%
CI 0.5-0.9) relative to top income quintile). Participants
in intermediate roles were less likely to be DASH-
accordant than their counterparts in professional or
managerial roles (OR 0.7(95% CI 0.6-0.9)).
Appendix 1
Association between home-prepared food consumption
and DASH accordance
Table 4 Association between home-prepared food consumption
and DASH accordance. Full adjusted model of the association
between home-prepared food consumption and DASH accordance
Explanatory variables ORa 95% CI P > |t|
Age group
19–24 (ref.)
25–49 3.2 1.5–6.9 < 0.01
50–64 8.2 3.8–
17.6
< 0.01
65+ 9.9 4.6–
21.3
< 0.01
Sex
Male (ref.)
Female 1.6 1.4–2.0 < 0.01
Ethnicity
White (ref.)
Mixed ethnicity 1.8 0.6–4.7 0.27
Black or Black British 1.3 0.7–2.5 0.38
Asian or Asian British 4.6 2.8–7.4 < 0.01
Other 1.0 0.5–2.0 0.94
Children living at home
None (ref.)
Children aged < 16 1.0 0.7–1.3 0.97
Children aged < 5 0.7 0.5–1.0 0.04
Educational attainment
Degree level (ref.)
12–13 years of education 0.6 0.5–0.8 < 0.01
11 years of education and/or vocational
course
0.5 0.4–0.7 < 0.01
< 11 years of education 0.3 0.2–0.4 < 0.01
Equivalised income quintile
5 (Highest) (ref.)
4 0.9 0.7–1.1 0.24
3 0.7 0.5–0.9 0.02
2 0.7 0.5–1.0 0.04
1 (Lowest) 0.6 0.4–0.9 < 0.01
Occupation
Professional and managerial (ref.)
Intermediate occupation 0.7 0.5–0.9 < 0.01
Routine and manual occupation 0.7 0.6–1.0 0.05
Energy from home-prepared food 1.2 1.1–1.3 < 0.01
Boldface indicates statistical significance (p < 0.01)
aMutually adjusted for other socio-demographic variables
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Table 5 Associations between DASH accordance and
socio-demographic characteristics
Characteristic n (%) Relative DASH accordance
Proportion
DASH-accordant (%)
ORa 95%
CI
P > |t|
Total 6364
(100)
19.8
Age group
19–24 (ref.) 645
(10.1)
5.0
25–49 2761
(43.4)
16.7 3.2 1.5–
6.8
<
0.01
50–64 1547
(24.3)
28.1 8.1 3.9–
17.2
<
0.01
65+ 1411
(22.2)
23.3 9.9 4.7–
21.0
<
0.01
Sex
Male (ref.) 2640
(41.5)
16.0
Female 3724
(58.5)
22.5 1.7 1.4–
2.1
<
0.01
Ethnicity
White (ref.) 5907
(92.9)
18.9
Mixed ethnicity 58
(0.9)
31.0 1.7 0.6–
4.7
0.32
Black or Black British 133
(2.1)
27.1 1.7 0.9–
3.2
0.09
Asian or Asian British 177
(2.8)
39.6 5.1 3.2–
8.2
<
0.01
Other 82
(1.3)
24.4 1.3 0.6–
2.5
0.51
Children living at home
None (ref.) 4392
(69.0)
21.5
Children aged < 16 1103
(17.3)
18.4 1.0 0.7–
1.3
0.99
Children aged < 5 869
(13.7)
13.2 0.7 0.5–
1.0
0.07
Educational attainment
Degree level (ref.) 1461
(25.5)
33.6
12–13 years of
education
1505
(26.2)
19.3 0.6 0.5–
0.8
<
0.01
11 years of education
and/or vocational
course
1315
(22.9)
15.1 0.5 0.4–
0.7
<
0.01
< 11 years of
education
1457
(25.4)
13.0 0.3 0.2–
0.4
<
0.01
Equivalised income quintile
5 (Highest) (ref.) 1061
(19.5)
30.0
4 1093
(20.1)
24.3 0.9 0.7–
1.1
0.32
3 1099 17.8 0.7 0.5– 0.03
Table 5 Associations between DASH accordance and
socio-demographic characteristics (Continued)
Characteristic n (%) Relative DASH accordance
Proportion
DASH-accordant (%)
ORa 95%
CI
P > |t|
(20.2) 1.0
2 1067
(19.6)
16.2 0.7 0.5–
1.0
0.05
1 (Lowest) 1132
(20.8)
12.8 0.6 0.5–
0.9
<
0.01
Occupation
Professional and
managerial (ref.)
2468
(40.7)
27.8
Intermediate
occupation
1911
(31.5)
17.1 0.7 0.6–
0.9
<
0.01
Routine and manual
occupation
1684
(27.8)
12.0 0.8 0.6–
1.0
0.06
Boldface indicates statistical significance (p < 0.01)
aMutually adjusted for other socio-demographic variables
Clifford Astbury et al. International Journal of Behavioral Nutrition and Physical Activity           (2019) 16:82 Page 9 of 11
Acknowledgements
Not applicable.
Authors’ contributions
All authors conceived of the study and developed the methods. CCA
prepared the data with help from TLP. CCA conducted the statistical
analyses and drafted the manuscript. All authors contributed significantly to
revisions and have read and approved the final manuscript.
Funding
CCA, TLP and JA are funded by the Centre for Diet and Activity Research
(CEDAR), a UKCRC Public Health Research Centre of Excellence. Funding from
the British Heart Foundation, Cancer Research UK, Economic and Social
Research Council, Medical Research Council, the National Institute for Health
Research, and the Wellcome Trust, under the auspices of the UK Clinical
Research Collaboration, is gratefully acknowledged.
Availability of data and materials
The datasets supporting the conclusions of this article are available in the UK
Data Service repository, https://doi.org/10.5255/UKDA-SN-6533-8 https://
discover.ukdataservice.ac.uk/catalogue/?sn=6533.
Ethics approval and consent to participate
Ethics approval for NDNS was obtained from the Oxfordshire Research Ethics
Committee. No further ethical approval was required for the secondary
analysis of anonymised data which is presented here.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Received: 5 June 2019 Accepted: 27 August 2019
References
1. Wolfson JA, Bleich SN, Shao Q, Chin K-V, McGuire S, Ayala GX, et al. Is
cooking at home associated with better diet quality or weight-loss
intention? Public Health Nutr. 2015;18(08):1397–406.
2. Larson NI, Perry CL, Story M, Neumark-Sztainer D. Food preparation by
young adults is associated with better diet quality. J Am Diet Assoc.
2006;106(12):2001–7.
3. Smith KJ, McNaughton SA, Gall SL, Blizzard L, Dwyer T, Venn AJ.
Involvement of young Australian adults in meal preparation: cross-sectional
associations with sociodemographic factors and diet quality. J Am Diet
Assoc. 2010;110(9):1363–7.
4. Chen RC-Y, Lee M-S, Chang Y-H, Wahlqvist ML. Cooking frequency may
enhance survival in Taiwanese elderly. Public Health Nutr. 2012;15(7):1142–9.
5. Zong G, Eisenberg DM, Hu FB, Sun Q, Zhang J. Consumption of Meals
Prepared at Home and Risk of Type 2 Diabetes: An Analysis of Two
Prospective Cohort Studies. PLOS Med. 2016;13(7):e1002052 White M, editor.
6. Mills S, Brown H, Wrieden W, White M, Adams J. Frequency of eating
home cooked meals and potential benefits for diet and health: cross-
sectional analysis of a population- based cohort study. Int J Behav Nutr
Phys Act. 2017;14:e155–63.
7. Ministry of Health of Brazil, Secretariat of Health Care, Primary Health Care
Department. Dietary Guidelines for the Brazilian population. Brasilia: Ministry of
Health Brazil; 2015. p. 150. Available from: http://bvsms.saude.gov.br/bvs/
publicacoes/dietary_guidelines_brazilian_population.pdf. [cited 2018 May 30]
8. Food-based dietary guidelines - Japan. Food and Agriculture Organization
of the United Nations. Available from: http://www.fao.org/nutrition/
education/food-dietary-guidelines/regions/japan/en/. [cited 2018 May 30]
9. Canadian Government. Canada’s Food Guide. Canada’s Food Guide.
Available from: https://food-guide.canada.ca/en/. [cited 2019 Apr 11].
10. Rees R, Hinds K, Dickson K, Thomas J. Communities that cook. A systematic
review of the effectiveness and appropriateness of interventions to
introduce adults to home cooking; 2012.
11. Begley A, Gallegos D, Vidgen H. Effectiveness of Australian cooking skill
interventions. Br Food J. 2017;119(5):973–91.
12. Reicks M, Kocher M, Reeder J. Impact of Cooking and Home Food
Preparation Interventions Among Adults: A Systematic Review (2011–2016).
J Nutr Educ Behav. 2018;50(2):148–72 e1.
13. Keller HH, Gibbs A, Wong S, Vanderkooy P, Hedley M. Men can cook! J Nutr
Elder. 2004;24(1):71–87.
14. Garcia AL, Reardon R, Hammond E, Parrett A, Gebbie-Diben A. Evaluation of
the “Eat Better Feel Better” Cooking Programme to Tackle Barriers to Healthy
Eating. Int J Environ Res Public Health. 2017;14:4 Available from: https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5409581/. [cited 2018 May 1].
15. Monsivais P, Drewnowski A. The rising cost of low-energy-density foods. J
Am Diet Assoc. 2007;107(12):2071–6.
16. Monsivais P, Drewnowski A. Lower-energy-density diets are associated with
higher monetary costs per kilocalorie and are consumed by women of
higher socioeconomic status. J Am Diet Assoc. 2009 May 1;109(5):814–22.
17. Jones NR, Tong TY, Monsivais P. Meeting UK dietary recommendations is
associated with higher estimated consumer food costs: an analysis using
the National Diet and nutrition survey and consumer expenditure data,
2008–2012. Public Health Nutr. 2018;21(5):948–56.
18. Engler-Stringer R. Food, cooking skills, and health: a literature review. Can J
Diet Pract Res. 2010;71(3):141–5.
19. McGowan L, Caraher M, Raats M, Lavelle F, Hollywood L, McDowell D, et al.
Domestic cooking and food skills: a review. Crit Rev Food Sci Nutr. 2017;
57(11):2412–31.
20. Mills S, White M, Brown H, Wrieden W, Kwasnicka D, Halligan J, et al.
Health and social determinants and outcomes of home cooking: a
systematic review of observational studies. Appetite. 2017;111:116–34.
21. Evertsson M, Nermo M. Dependence within families and the division of labor:
comparing Sweden and the United States. J Marriage Fam. 2004;66(5):1272–86.
22. Lachance-Grzela M, Bouchard G. Why do women do the Lion’s share of
housework? A Decade of Research. Sex Roles. 2010;63(11):767–80.
23. Jackson P. Familial fictions: families and food, convenience and care. Eur J
Mark. 2018;52(12):2512–20.
24. Hollows J, Jones S. ‘At least he’s doing something’: moral entrepreneurship
and individual responsibility in Jamie’s Ministry of Food. Eur J Cult Stud.
2010;13(3):307–22.
25. Lavelle F, McGowan L, Spence M, Caraher M, Raats MM, Hollywood L, et al.
Barriers and facilitators to cooking from ‘scratch’ using basic or raw
ingredients: a qualitative interview study. Appetite. 2016;107:383–91.
26. Discover - National Diet and Nutrition Survey Years 1-8, 2008/09-2015/16.
Available from: https://discover.ukdataservice.ac.uk/catalogue/?sn=6533
&type=Data%20catalogue. [cited 2018 May 30]
27. Lachat C, Hawwash D, Ocké MC, Berg C, Forsum E, Hörnell A, et al.
Strengthening the reporting of observational studies in
epidemiology – nutritional epidemiology (STROBE-nut): an extension of the
STROBE statement. Nutr Bull. 2016;41(3):240–51.
28. Bates B, Cox L, Nicholson S, Page P, Prentice A, Steer T, et al. National Diet
and Nutrition Survey Results from Years 5 and 6 (combined) of the Rolling
Programme (2012/2013–2013/2014). London: Public Health England; 2017.
p. 29. Available from: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/551352/NDNS_Y5_6_UK_
Main_Text.pdf. [cited 2018 May 30]
29. Roberts C, Steer T, Maplethorpe N, Cox L, Meadows S, Nicholson S, et al.
National Diet and Nutrition Survey Results from Years 7 and 8 (combined)
of the Rolling Programme (2014/2015–2015/2016). London: Public Health
England; 2018. p. 29. Available from: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/699241/NDNS_
results_years_7_and_8.pdf. [cited 2018 Jun 6]
30. Bates B, Lennox A, Prentice A, Bates C, Page P, Nicholson S, et al. National Diet
and Nutrition Survey Results from Years 1, 2, 3 and 4 (combined) of the Rolling
Programme (2008/2009–2011/2012). London: Public Health England; 2017. p.
160. Available from: https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/594361/NDNS_Y1_to_4_UK_
report_full_text_revised_February_2017.pdf. [cited 2018 May 30]
31. Lennox A, Fitt E, Whitton C, Roberts C, Prynne C. Appendix a: dietary data
collection and editing. London: Public Health England; 2014. Available from:
https://www.food.gov.uk/sites/default/files/media/document/ndns-
appendix-a.pdf. [cited 2018 Mar 8]
32. Clifford Astbury C, Penney TL, Adams J. Comparison of individuals with low
versus high consumption of home-prepared food in a group with
universally high dietary quality: a cross-sectional analysis of the UK National
Diet & Nutrition Survey (2008–2016). Int J Behav Nutr Phys Act. 2019;16(1):9.
Clifford Astbury et al. International Journal of Behavioral Nutrition and Physical Activity           (2019) 16:82 Page 10 of 11
33. Short F. Domestic cooking skills - what are they? J Home Econ Inst Aust.
2003;10(3):13–22.
34. Wolfson JA, Smith KC, Frattaroli S, Bleich SN. Public perceptions of cooking
and the implications for cooking behaviour in the USA. Public Health Nutr.
2016;19(9):1606–15.
35. Wolfson JA, Bleich SN, Smith KC, Frattaroli S. What does cooking mean to
you?: perceptions of cooking and factors related to cooking behavior.
Appetite. 2016;97:146–54.
36. Méjean C, Lampuré A, Si Hassen W, Gojard S, Péneau S, Hercberg S, et al.
Influence of food preparation behaviors on 5-year weight change and obesity
risk in a French prospective cohort. Int J Behav Nutr Phys Act. 2018;15(1):120.
37. Guthrie JF, Lin B-H, Frazao E. Role of food prepared away from home in the
American diet, 1977-78 versus 1994-96: changes and consequences. J Nutr
Educ Behav. 2002;34(3):140–50.
38. Short F. Domestic cooking practices and cooking skills: findings from an
English study*. Food Serv Technol. 2003;3(3–4):177–85.
39. Stead M, Caraher M, Wrieden W, Longbottom P, Valentine K, Anderson A.
Confident, fearful and hopeless cooks: findings from the development of a
food-skills initiative. Br Food J. 2004;106(4):274–87.
40. Penney TL, Jones NRV, Adams J, Maguire ER, Burgoine T, Monsivais P. Utilization
of away-from-home food establishments, dietary approaches to stop
hypertension dietary pattern, and obesity. Am J Prev Med. 2017;53(5):e155–63.
41. Fung TT, Chiuve SE, McCullough ML, Rexrode KM, Logroscino G, Hu FB.
Adherence to a DASH-Style diet and risk of coronary heart disease and
stroke in women. Arch Intern Med. 2008;168(7):713–20.
42. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D, et al. Effects
on blood pressure of reduced dietary sodium and the dietary approaches
to stop hypertension (DASH) diet. N Engl J Med. 2001;344(1):3–10.
43. Mackenbach JD, Burgoine T, Lakerveld J, Forouhi NG, Griffin SJ, Wareham
NJ, et al. Accessibility and affordability of supermarkets: associations with
the DASH diet. Am J Prev Med. 2017;53(1):55–62.
44. Jones NRV, Forouhi NG, Khaw K-T, Wareham NJ, Monsivais P. Accordance to
the dietary approaches to stop hypertension diet pattern and cardiovascular
disease in a British, population-based cohort. Eur J Epidemiol. 2018;33(2):
235–44.
45. Office for National Statistics. The National Statistics Socio-economic classification
(NS-SEC) [Internet]. Office for National Statistics [GB]. Available from: https://www.
ons.gov.uk/methodology/classificationsandstandards/otherclassifications/
thenationalstatisticssocioeconomicclassificationnssecrebasedonsoc2010#deriving-
the-ns-sec-full-reduced-and-simplified-methods. [cited 2019 Aug 23]
46. Turrell G, Hewitt B, Patterson C, Oldenburg B. Measuring socio-economic
position in dietary research: is choice of socio-economic indicator
important? Public Health Nutr. 2003;6(2):191–200.
47. Tipping S. Appendix B: Weighting the NDNS Core Sample. London: Public
Health England. Available from: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/215350/dh_13
0786.pdf. [cited 2019 Apr 11]
48. Lennox A, Bluck L, Page P, Pell D, Cole D, Ziaudden N, et al. Appendix X:
Misreporting in the National Diet and Nutrition Survey Rolling Programme
(NDNS RP): summary of results and their interpretation. London: Public
Health England; 2017. p. 160. Available from: https://www.food.gov.uk/sites/
default/files/media/document/ndns-appendix-x.pdf. [cited 2018 Jun 1]
49. Gatley A, Caraher M, Lang T. A qualitative, cross cultural examination of
attitudes and behaviour in relation to cooking habits in France and Britain.
Appetite. 2014;75:71–81.
50. Warde A, Cheng S-L, Olsen W, Southerton D. Changes in the practice of
eating: a comparative analysis of time-use. Acta Sociol. 2007;50(4):363–85.
51. Day NE, McKeown N, Wong MY, Welch A, Bingham S. Epidemiological
assessment of diet: a comparison of a 7-day diary with a food frequency
questionnaire using urinary markers of nitrogen, potassium and sodium. Int
J Epidemiol. 2001;30(2):309–17.
52. Archer E, Hand GA, Blair SN. Validity of U.S. Nutritional Surveillance: National
Health and Nutrition Examination Survey Caloric Energy Intake Data, 1971–
2010. Plos one. 2013;8(10):e76632.
53. Mclaughlin C, Tarasuk V, Kreiger N. An examination of at-home food
preparation activity among low-income, food-insecure women. J Am Diet
Assoc. 2003;103(11):1506–12.
54. Pinho MGM, Mackenbach JD, Charreire H, Oppert J-M, Bárdos H, Rutter H,
et al. Spatial access to restaurants and grocery stores in relation to
frequency of home cooking. Int J Behav Nutr Phys Act. 2018;15:6.
55. Appelhans BM, Segawa E, Janssen I, Nackers LM, Kazlauskaite R, Baylin A, et al.
Meal preparation and cleanup time and cardiometabolic risk over 14years in
the study of Women’s health across the nation (SWAN). Prev Med. 2015;71:1–6.
56. Lam MCL, Adams J. Association between home food preparation skills and
behaviour, and consumption of ultra-processed foods: cross-sectional
analysis of the UK National Diet and nutrition survey (2008–2009). Int J
Behav Nutr Phys Act. 2017;14:68.
57. Laska MN, Hearst MO, Lust K, Lytle LA, Story M. How we eat what we eat:
identifying meal routines and practices most strongly associated with
healthy and unhealthy dietary factors among young adults. Public Health
Nutr. 2015;18(12):2135–45.
58. Laska MN, Larson NI, Neumark-Sztainer D, Story M. Does involvement in
food preparation track from adolescence to young adulthood and is it
associated with better dietary quality? Findings from a ten-year longitudinal
study. Public Health Nutr. 2012;15(7):1150–8.
59. Taillie LS, Poti JM. Associations of cooking with dietary intake and obesity
among supplemental nutrition assistance program participants. Am J Prev
Med. 2017;52(2):S151–60.
60. Hartmann C, Dohle S, Siegrist M. Importance of cooking skills for balanced
food choices. Appetite. 2013;65:125–31.
61. McGowan L, Pot GK, Stephen AM, Lavelle F, Spence M, Raats M, et al. The
influence of socio-demographic, psychological and knowledge-related
variables alongside perceived cooking and food skills abilities in the
prediction of diet quality in adults: a nationally representative cross-
sectional study. Int J Behav Nutr Phys Act. 2016;13:111.
62. Soliah LAL, Walter JM, Jones SA. Benefits and barriers to healthful eating:
what are the consequences of decreased food preparation ability? Am J
Lifestyle Med. 2012;6(2):152–8.
63. Winkler E, Turrell G. Confidence to cook vegetables and the buying habits
of Australian households. J Am Diet Assoc. 2009;109(10):1759–68.
64. Taillie LS. Who’s cooking? Trends in US home food preparation by gender,
education, and race/ethnicity from 2003 to 2016. Nutr J. 2018;17(1):41.
65. Méjean C, Si Hassen W, Gojard S, Ducrot P, Lampuré A, Brug H, et al. Social
disparities in food preparation behaviours: a DEDIPAC study. Nutr J. 2017:16
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5607511/.
[cited 2018 May 1].
66. Adams J, Goffe L, Adamson AJ, Halligan J, O’Brien N, Purves R, et al.
Prevalence and socio-demographic correlates of cooking skills in UK adults:
cross-sectional analysis of data from the UK National Diet and nutrition
survey. Int J Behav Nutr Phys Act. 2015;12:99.
67. Virudachalam S, Long JA, Harhay MO, Polsky DE, Feudtner C. Prevalence
and patterns of cooking dinner at home in the USA: National Health and
nutrition examination survey (NHANES) 2007–2008. Public Health Nutr. 2014;
17(5):1022–30.
68. Goff LM, Timbers L, Style H, Knight A. Dietary intake in black British adults;
an observational assessment of nutritional composition and the role of
traditional foods in UK Caribbean and west African diets. Public Health Nutr.
2015;18(12):2191–201.
69. Ejlerskov KT, Stead M, Adamson A, White M, Adams J. The nature of UK
supermarkets’ policies on checkout food and associations with healthfulness
and type of food displayed: cross-sectional study. Int J Behav Nutr Phys Act.
2018;15(1):52.
70. Roberto CA, Larsen PD, Agnew H, Baik J, Brownell KD. Evaluating the impact
of menu labeling on food choices and intake. Am J Public Health. 2010;
100(2):312–8.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Clifford Astbury et al. International Journal of Behavioral Nutrition and Physical Activity           (2019) 16:82 Page 11 of 11
